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Summary. In the present work, we carry out a 
morphometric analysis, at ultrastructural level, of the 
secretory granules of the granular undulated duct of the 
submaxillary gland of the rat, under basal conditions 
(Control Group or I), following stimulation for 10 
minutes with 2 mg1100 g weight of Isoproterenol (Group 
11), and following stimulation with 2 gamrnas/100 g 
weight of Noradrenalin for the same time as in the former 
case. It is seen that in general, Noradrenalin produces 
the appearance of a greater number of small granules 
than does Isoproterenol or the control group; and that 
Isoproterenol induces the presence of larger-sized 
granules than does Noradrenalin. 
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Introduction 
The granular undulated duct, with the capacity to 
synthesise organic products (Vreugdenhill et al., 1980; 
Davis, 1988), is composed of two distinct types of cells. 
One of these is characterised by its basal membrane 
having invaginations (GutiCrrez et al., 1990), and 
without secretory apical cisternae in its apical pole 
(Tamarin and Sreebny, 1959). The other is characterised 
by having the basal invaginations parallel one to another, 
forming bundles and with secretory apical cisternae 
(GutiCrrez et al., 1990). Both epithelia also differ in their 
secretory mechanism. In the case of the cells without 
secretory apical cisternae, the mechanism is fusion- 
fission of the membrane (Martinez-HernBndez et al., 
1972), and in the case of the cells with secretory apical 
cisternae, these create a mechanism of apocrine 
secretion (Scott and Pease, 1959; Messelt, 1982). 
Offprint requests to: Dr. Manuel Eugenio Dorado OcaRa, lnstituto de 
Biologia del Desarrollo, Facultad de Medicina, Avda. Shnchez 
Pizjuan n04, 41009 Sevilla, Spain 
Based on the fact that the secretory material recently 
liberated to the cytoplasm appears in very small granules 
(Lima and Haddad, 1981), we have studied the reper- 
cussion of Noradrenalin and Isoproterenol on the secre- 
tory granules, using a morphometric analysis. 
Materials and methods 
The submaxillary glands obtained from 30 male 
Wistar rats of approximately 250 grams each, were used 
to carry out the present work. Three work groups were 
established: Group I or Control, in which the rats were 
not subjected to any type of stimulus and whose glands 
were considered as reference; Group 11, in which the 
animals were subjected to a beta-adrenergic stimulus by 
means of an intraperitoneal injection of 2 mg/100 g body 
weight of Isoproterenol, maintained for 10 minutes; and 
Group 111, in which an alpha-adrenergic effect was 
obtained by means of an intraperitoneal injection of 2 
gammas/100 g body weight of Noradrenalin, maintained 
for 10 minutes. Each group consisted of 10 rats. 
In all cases, the animals were perfused and fixed by 
the method of Palade (1952) and Palay and Chan-Palay 
(1974). The ultrathin sections were cut at 600-900 A, and 
contrasted in 2% solution of uranyl acetate according to 
the technique proposed by Venables and Coggeshal in 
1965, followed by lead citrate according to the procedure 
of Reynolds (1963), in CO,-free atmosphere. 
The ultrathin sections were observed and 
photographed with a Siemens transmission microscope, 
model ELMISCOP 102. Kodak electron microscopy 
photographic plates of 6.5 X 2 cm were used. 
Each group was divided in turn into two subgroups, 
depending on whether working on cells with, or without, 
secretory apical cisternae. 
The photographs were taken at 3000, 4000 or 5000 
magnification, and the corresponding factors of correc- 
tion were established for each magnification. The granu- 
les were analysed morphometrically by means of an 
Apple I1 computer with graph plotter, using 





